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K = k TB Waits 

Where, k = Boli/mann's constant 1.38 x JO' 1 Joulcs/Kelvin. 

k - Bandwidth of the noise spectrum (Hi), 

^ ^‘mperature of the conductor, "Kelvin 

ceneralor of ^ 1 conc * l,cror opiated at a finite temperature can work as a 

u riLa ( -' ncr £y- The thermal noise power P is proportional to the noise BW and 
conductor temperature. 

Hifih frequency or Transit Ume noise : 

II the lime taken by an election to travel from the emitter to the collector of a transistor becomes 
comparable to the time period of the signal which is being amplified then the transit time crfccl 
\sili lake place. Phis effect is observed at very high frequencies typically in the VHb range. Due 
to i lie transit lime eflcct some of the carriers may diffuse back to the emitter This gives rise to 
an input admittance, the conductance component of which increases with frequency. The very 
small currents induced in the input of the device by means of the random fluctuations in the 
output current will create random noise at high frequencies. Once this noise appears it goes orj 
increasing with frequency ai a rale of h dB per octave. 

Chapter 3 : Amplitude Modulation & Demodulation [Total Marks : 24] 


O* !{■) Modulation index for AM should bo less than one Justify f contradict. (4 Marks) 

Ana.: 1 
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Chapter 1 : Basics of Communication [Total MarkS^ 

Dafmo signal to ncxsu Tatto. 


02\ 


(2 MaiViiy 


0 .1(C) 

An*. ; 

Definition of Signal to Noise (S/N) ratio : 

The quantitative way in measure ihe effect of noise i* to uve ihe signal to noise ibuo (SNR.) i 1 " 1 41 
system parameter. SNR at die receiver input is defined as. 

Average input ^ower 

Average input noise power 

SNR is expressed in decibels idB). I hghcr die value (S/Ny belter is the noise performance of the 
receiver. The SNR and FI arc exchan gable, tf for a given rate of information transmission, we need a 
bandwidth of li T and signal to noise Tatio o£^NR y , liven we can achieve the same transmission tale over 
a channel of bandwidth Bj. and signal to noise ratio SNRj where. 


SNR t = 


SNR, * (SNR,) 


V“s 


M 2 = 


2B, then 


un l 


= (SNR,) 1 


i/i 


For example if 

SNR 2 = (SNR,)’ 

SNR, = SNR, 

Thus ir we double Ihe bandwidth the required SNR reduces to the square root of earlier SNR. Bui 
in practice it is not possible lo increase bandwidth unltmiiedly. 
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Modulation tmjnx for AM nlmulil Imi (r>ni llifin orim Jwthfy f contfadKl ^ 

An», : 

U tlic nvxluliilioti mile \ of an AM wave is less Ilian I iIktn it r> called <«> Utx*t AM f11 

1 he pnveli'jn; o( ,\M wave is then (lie evuct replica of the modulating signal and no waveform di 
is introduced. However tl m is greater than l. then over nvcwluUil t* >ri talcs place and tl*e cnvcM*' ^ jfT < 
wave pels distorted Since all the information is contained in il«* stu|r of envelope, 
information is lost due to distortion. To avoid this m should Ik- less than L ^ — ■ 


fjO 

M 


Q. 2 (flj Explain low lovel and high lavol modulation lochniquos with tho help of diagram. 

Arts. : Low level modulation technique : 


{10 


A simple low level modulator circuit using OP-AMP and FHT is as shown in F ig 2- 



Fig. 2 : Low level modulator 

Operation : 

The OP-AMP is connected as a non-inverting amplifier for the carrier signal. The gain of this 
Rf 

amplifier is A = I . 
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f^iPj _ . — — ■*" *, 

r ,'iftat»* '<#*«*< ,r * ” 

TJic frrtlb»'k rc^ufi*f K, h ir( fuM v ^ ut ' ^ 11 1 ' . ^ tr *** ' f * f 

„^«Kt K, rs llw(rf..rc wuHf „I .!«• 1M.I 'i'^ « *" ' . 

A native ik hiii's fcrrp ihc *i«* « m,ir 1 It* <*' * ^ f ' f! *' 

1 1 ' -nn*^^ <" »* f M i,mni * fti ,i,c »»» *■« d*** ,r * ^ _ ff , 

■ »nh ili<* rrh * 1111 ' lifTin ^jjfW f!V 

„ ^oubiKT with the riNnlulJiini? m*'™ 1 . inverting terminal will f*' ’ *j/n^ r ' 

* ttart* UK- ^ 12 --^ » R. *"■" ■*- ""*£*, ** ^ 

„,si!ivc pomp rm.1u1.mnp -Ip" ' 1 '•' Jjjai lu it,c earner f« ne } uir*e * 

0„ lire other hard k» 0111pU t of the OP-AMP amplifier 

Tiro, the AM "tree ■- r ' llJ ‘ K '‘ _. alie : 

Hlgh level tm* 1 W if « 

T,re propcrt> r ' > tiincd cireuit thcn j, 

aprl> ' * C nl r volm« oscrMa.rans at its output, 

«* I. peo^-o <•* 

The a " P curren , pulse and the decay rale is 
sl7C I lo Ihe lime constant This is called is 

proportional to U'<- uuv ~ 

JJn: flywheel effect in a tuned aren't 



d— 

rtsrii of tuned tircuii 
fig. 3 : The propenj »■ 


proportional lo the amplitude modulalrng signal then AM 


2 . 


limed cireuit. 


i - L _ ■> I L J I ' 


Ithi 


Haiavprl A6C in dotail- 
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Chapters : No ise [Total Mnrks : T2] 

Q-1fc) Dorno notsa figure. 

Ant, : Definition of nolso figure : ^ M0ffc &) 

is culled noLw%^ B “P res * d Jccfels. When noise factor is ejpressed in decibels 

.... Noise figure = P JM = 10 log^K 

substituting the civttssioti for tire noise factor uc get 

Noise figure = Id tog J - ™ ^“ Ll 

I.S/N ibC output J 

* ' - 111 ^Sio {S / N), - If) lo E|r) (S / N) (( 

" Noise figure F JB - (S / N|. dB - (S /N) a ilH 
The ideal value of noise figure i\ U dU. 


Q. 6{b) Classify and explain Afferent types of noise affecting communication 

Ans, : Types of noises : 

The classification of noise sources is shown in Fie. I 

Nn<» 




J - 


i 

irtprtfll 


i j — r 


7 




i 


Snot TNsrm.it Tr^~si ‘fe-ns Fx*or Pantrfi 


(TO Marks) 
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T*n« 
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“ (jOAlar**) 


IK 




q . 

Am.: « 1.1*1 



circuit A-S show" in Fig - *’ lll<r 


External noises I the device t>r 

li it defined as the noise thal is G cnerufl 
t^ifrr 1 ^ ooiw can he of ihrctf lyi 1 ^ * 

I* Atmospheric n«Lw : atn ™herc. The common source of tins type 

Thi^iyp^ of noise gets produced w.;hm the J ^ rf ^(^or spikes which covers awn e 
of noiw? is lightning. I bis tyjv of noise is cracking etc heard from ihe food speakers 

frrquencv hand typically upto 30 MH/* The spu ;™;onificanl above 30 MHz. 

rf liio is J..C I»isc. mis type ofwwe *«»“ , " s| 8 n,nciu ’ 1 i ‘' ,ore 

2 Extraterrestrial noise : tl 

Tins, (vpe of noi« originates from the sources which exist outside the f :anh s atmosp cr _ 
nr* ; d „ uiw as d«p wee n« se . The nnise on*, ruling from .he sun ® « 
space is known a> Extraterrestrial Noise. The emicrrcstriii noise can he subdivided mto 
artmrs . (ai Solar noise ib( Cosmic noise. Our sun being a large body at very high temperatures 
radial a lot of noise. The noise radiation from sun varies wilh the temperature changes on Us 
turixe The tetnperalifre changes follow a cycle of 1 1 years hence the cycle of great electrical 
disturbances (noise) also repcaLs after every 1 N y Kirs The cosmic noise comes from I he stars. 
Ttiis is identical lo the noise radiated by sun bccau.se stars also arc large hoi bodies. This noise is 
called as black body noise or thermal noise and it is distributed uniformly over the entire sky. 
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A f* n j l Con-gF^jnkattnn. {MIJj_ 
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Ttw Eii'ii v ;i | hi Jtri-i i iny ir.iLic-il Itehit llw * ; *" - i u,T LH|1 ijriul 

«i*r^y)ili ih. *™t 

Alan mule •'ptis- ilmluiilUl * 

■n- ^ 

I He cnumplr* 4™ Ihr muW^ »^, BE ll^hiw V ' ' . J pL 1 /n^i. 

l(iyris.i<isril Inft h ™HCrrt FinrlllU, n«iinr^chl liahlv, | tf 

j| ,i L H. ill lc-tt 3 A IIMlbl^sindl il'*! 1 ** ^ : 


Internal nolvn 


2 . 


Shdl mhLw ! 

I ht ihvt nmv U t^)dua 4 It) iliiit (flg;^ IlSir h fk* 

itK kinYpHTj ing Jt’vwcH uf fur Thui muticr in H ] ) ^ t (1 Ci 1 , n , |t iwihJip-c^ in -dl 


lii iJ ii? raiiiViiii '• ji j j .1 ion : . in (lie 


iii 1 Lfil 1 1 5 r j n i? desks Tlie re h ■* r ii u^jp, iS 


arrival of .i_ _ 'Icskts 1 h* % hi A (nitw u pP'MhK*^ ‘^' w 
^ k* hoinj *, tftr 1(tli1 ™ ll ^ir,.k *-t 


clean *'t *** 


r “fc P |.H_ U| ^ J | -I 1 I -II 1 "■' | 1,1 1 ' 

«v inslput ITv ,|||M linthtf a ^ H'Hiuy *iry in ^ CW(T , n *jjpfnirbp<? f-l ™ 


**"P lir,(; ‘ l iUm1 P^scil DrL-*i V li j ‘unn! ^^ jcf 1,r ,PI ^ '1'fXs Inllmjt l*; 

iw'ke. l'he c^jtl liiminU ttr ,. ^ 1 * ' jl * 4 ""‘r* hn-> * k»p M ti:>rm sr. 


mclal *he*l e1 


tkvites an appiaximnie rquatH 

£i»en ii'i 
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} 


W-'bcre,! 
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* Effcmnc hoim: bimdwkhh 

rirtihm i¥Hks« - 


4 
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Panimwi hni* js 

gerwaLed d, lc . u> ^ ft 
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gerwaicd due U> d*. Mdnm " “ ’"«• 1*“^ 
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noise. In u,,. i " H,I * :I1C ‘” h * lov ' 4 ft, “ ki'otenr. li is temevrocs called m -nr 

carrier densiiv (i , -i,,^ ’J** 1 ™'. *Ik flicker noi-x is giencraitil due to ihr fluananor.s ji i)e 

cause ihe nun \ ' i °' e CVBn * t a,,d ho * e:SJ - T k“* nuEtumuTis m Uic Lamer densuy uilt 

drw> serlr S i , ' 1 ccmdurtivnsf of the material, "Pus is 111 produce a ftBCjaant siluge 

roi!e v*l r CUm “ l Il ’ r ™^ * d ' V ^ e - Tll « nu ™*i»f volute o cdled as fi K U , 

™‘ , ' § n Th ' : - "“f ” t “‘ C ,l! "' nil:k " ,u> ™ 15 proportional U Ole iluare ef 

aiiCLt curiftu Howi'iiig through the ilevitt. 


Th«nu*l ihiM of Johnson nuise : 

Tltc free Cintrons within a conductor arc stays in random tik^oq. Thi^ random nworm ts dot 
to lie Ihcrnuil cncf£y recrivcd by ttem. J\x d^tnbudoti o( these (t« tka rw% ^ithn 
eonductor at a gi vert inrtani of time n rot uiuftmn. U ii tumble that w excess Humhcr . 
deciror^ may appear at one end oj the «ber of One Conductor. 'The ^ct.-pc volume tesuUmg fsc 
ihis ndq-iiniiomi distribution is yem bul the average pouer bi mji zero. As rhi* ^ 

&ppein:ii as a result of tiie thennal energy k it called as the ’■thermal witse pt>* tr, The a*er 
fherma] noise po»et is given by, 


dss! 
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frsmaiitwroTci « — — --I.MMWLI, - - -- ------ , , _ 

The receiver will "Demodulate" the received modul.itrd lignal and the original in <w(i ^ 
si| , na j Tims demodulation is exactly opposite to modulation. In the pi«ei* [j" 


ll'-l ■ **’ V' 


ejurieJ 1 wave actually acts as a carrier which carries the infornuilirm signal (modulating signaJ) from (lie 
trmisrrtittcr to ftccivcr. 

Neod of modulation : 

The baseband transmission has many limitations which uun lie overcome using modulation. In 
ihe process of modulation, like baseband signal is "iransliited -1 i,c. shifted frum low frequency side to 
high frequency side of the frequency spccuum. This frequency shift is proportional to the frequency o 
earner. 


Chapter 2 : Noise {Total Marks : IQ] 


Derive Fritss formula for calculation of total noise figuro. if two amplifiers are connected in 
™ cascade. ( 10M,,I “ 1 

Ant, : 

Noise factor of amplifiers In cascade (Frllss formula) : 

In practice the Filters or amplifier* arc not used in isolated manner. They arc used in the cascaded 
manner. The overall noise f actor of such cascade connection earn be ileiermineiJ as follows : 

Pig- Q- 2 (a) shows two amplifiers connected in cascatfc. 


> 1 

^4 

r ; " .*■. ! 

Ampler X 
Qairt - G| 
Noluo 

, lacior- F| 



: . ■■ -■ ■ k 

Ampiultef 2 
gilfn - Q 3 
McmuO 

| locfcr ■= F 2 

| 

Pw - Q i G i F i kT a B * G e lF * “ 11 kT o B 

/ \ 







= kT 0 B kT 0 B F t Q, kT 0 B + (F a - I > kT 0 S 

tivjiH) Fig, Q. 2(a) : Two amplifiers connected in cascade 


6 
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A, MUJ ^Wm [ML j) _ P(!_“ 1 j 

I ri Ihc- ixi^cr gimi^ «f tlic [wo jiiiplitirn hr tl, juid fij iT^|x-cnvrly un-J Id HifU "H** 
nr I’, itM l J j (o[i^[ii f | v . 

Hu liif-il m«sf |'ni(’r Jki i|jr injuu uliJif firM Amplifier r* •** : 

|‘ = | ,kl It '" ri > 

llw log'll m'i*< p,, wr , aT | (if- (Mirjim nf junphncr I Will l>T tiur jiMiUon of EwO (crim 
■‘t input to jni|ilit'rrr 2 = (i| I , k 'f',, II + (Fj ■" I ) ^ T, t H 

llir Tirnt |<ttii fipn^fiix jinpliIji-J muse ^wci |hy ti, I Jimi ihi? -trintut U?rm ftprc%CJll* II* 

^onJi Jn- m'lchiJ ini rrfiAcr . 

I nt'iM' jvwft ,n (tiL- i •! 1 1 pm r of ik vl^hhI amplifier it (i ; times tlir injun ni?i fw rr t, 

Amplifier 2. 


■"■ = f*. * (Noito input tn Amplifier 2J 

■’■ F m , - f' r Cij f-, t T„ £1 + <i. (I= 2 - 1 I It n 

l?ir OVrrjfl P lirl nJ Whr cjUitruJi? euilllti tiotl i» givrn hy. 
n =T G| til 

1 ^ oxerajf ni'*iv' iiaclor f- iv defined as (allows : 


F = 


P 


< J . ** *V, 


„Mi 

• -I5i 


ilen? P IH ^ Noise pnwer supplied hy the inp 4 . 1 L source - It 11 
5i;tatfr llLtty If TO vjiIlmt s of l\, anti F^ hv get T 

fi, Oj J t l 1; B + G, (Fj - 1 1 k T„ n 


F = 


F = F r + 


UiG.fcT.B 
(F ; - i> 


„.(6) 


The '.ink 1 fan f*r extended for more mitnher of juitplifiers connected Ln cascade- Then the 
UEpnessjon for o vent if noixr f:ieror F would he, 

fF,-n t^-J) [F,-l) 


F _ h|+ G, + G,Gj + G 1 O.G, + ’ ■ 
Tlris form tj fa is known as the FrfLra formula, 
inclusion : 


o\ 


This expiation indicates that in ihe cascade configuration, the first stage is the most important 
\C in dcL'idmg tfic overall noise factor. 

This is because due lo presence of terms G,, G, in the denominators of second, third terms 

actively they become negJigibly small as compared to the first term. 

F - F| „.(8) 


Chapter 3 : Amplit ude Modulation & Dem odulation [Total Marks ; 15] 
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Chapter i : pastes or wommomcaHon system [Total Marks : 051 

What temodutation ? Explain Hie need of modulation. (5 Marks) 

41^7 

Modulation : 

In tin Modulation process, two signals are used namely the modulating signed and the carrier. 
The modulating signal is nothing hut the baseband signal or information signal while carrier is a high 
frequency sinusoidal signal. 

fn the modulation process some parameter of (he 

earner wave (such as amplitude, frequency or phase) jy 

varied in proportion with the modulating signal. The [ 

result of this process is called as the modulated signal. ~ ' 

This modulated .signal is then transmitted by the 
transmitter over a communication channel or medium. 


Modulating 

signal 


Modulator 

‘ v.-' ■ ■ * 



Modulated 

signal 


Carrier 

t signal 

iimj Fig. Q- J(a) : Modulation 
The receiver will * 'Demodulate" the received modulated signal and get the original information 
signal hack. Thus demodulation is exactly opposite to modulation. In the process of modulation, the 
carrier wave actually acts as a carrier which carries the information signal (modulating signal) from the 
transmitter to receiver. 

Need of modulation : 

The baseband transmission has many limitations which can be overcome using modulation. In 
the process of modulation, the baseband signal is '‘translated” i.e. shifted from low frequency side to 
h/gh frequency side of the frequency spectrum. This frequency shift is proportional to the frequency ol 

carrier. 


Chapter 2 : Noise [Total Marks ; lOj 


Q. 2t< ajf- Derive Fri/ss formula tor 
cascade. 


calarlalion of total no.se figure. it two amplifiers are ™nec.eOm 


Ins. 
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